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Figure 1. Genetic manipulations were used to test the role of looming-sensitive neurons in
escape behavior.
(A) Wild-type flies show a stereotypical escape jump when presented with an expanding
square to simulate a directly approaching object. (B) When just five looming-sensitive neurons
were silenced, flies were much less likely to attempt escape. (C) Optogenetic stimulation with
blue LEDs of only these neurons in the absence of any visual inputs produced escape behavior
in the animals, indicating that the activity of these neurons alone was often sufficient to initiate
the behavior. (D) Relative probability of escape behavior in the three conditions. Letters and
colors match conditions in A–C. Based on [1].
Dispatch
R153absence of visual input, was often
sufficient to produce the characteristic
looming evoked escape behavior
(Figure 1C), including the ‘planning’
stage preceding a directed jump.
Further, activation of the neurons
upstream of the looming detectors,
which are not tuned to approaching
objects, produced no increase in
escape behavior. This confirmed that
the looming-sensitive neurons are
sensing the object’s approach and
initiating the escape.
Refinement of these techniques will
allow further research to address even
more detailed questions, including
whether all five of the neurons need
to be activated, or whether the escape
may be initiated by just one or a few
of them on its own. It also remains
unknown if the particular duration
or activity pattern of the neurons
produced by optogenetic stimulation
matter for the behavior. Future
investigations, along with the present
work, will continue to reveal the
mechanisms used by nervous systems
to make the complex evaluations of
sensory inputs necessary to produce
appropriate behavioral responses in
the face of an impending threat.
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Anaphase Topsy-TurvyThe meiotic separation of sister chromatids in mature metaphase II mouse
eggs is observed to depend initially on spindle lengthening (Anaphase B),
then on microtubule shortening (Anaphase A). Having Anaphase B precede
Anaphase A may be the mechanism by which mammalian eggs can generate
a haploid chromosome number but without the loss of too much cytoplasm.Keith T. Jones
By the end of metaphase, during
the mitotic cell cycle division,chromosomes have congressed at
the equator of the spindle. This
congression helps ensure that there
will be faithful segregation of sister
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Figure 1. Model of meiosis II in mouse eggs.
Top: schematic of a meiotic spindle in a metaphase II mouse egg. Bottom: the arrow direction
demonstrates the order in which anaphase is executed. First there is a kinesin-5 driven length-
ening of the spindle by a sliding motion of ip-MTs (Anaphase B), followed by a Pacman-flux-
based shortening of the k-MTs (Anaphase A). See text for further details.
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R154chromatids at anaphase-onset, such
that the two daughter cells inherit the
same diploid chromosome content as
their mother. The switch governing the
timing of anaphase-onset is activation
of Anaphase-Promoting Complex
(APC), which is itself regulated by the
Spindle Assembly Checkpoint (SAC)
[1]. Before every pair of sister
chromatids is properly attached to
both spindle poles, so-called
‘bioriented’, the SAC prevents APC
activation [2]. As such, the exquisite
timing of anaphase-onset results in
equal separation of sister chromatid
pairs, so preventing aneuploidy.
Compared to the control of its onset,
the actual event of anaphase itself may
seem initially a little lackluster.
However, far from it, in a report from
this issue of Current Biology, FitzHarris
[3] finds that mammalian eggs divide
their chromosomes in meiosis II ina fashion that may be considered
backward to that observed in many
other cells. There are two basic
mechanisms by which chromosomes
are segregated in anaphase, termed
Anaphase A and Anaphase B, although
their relative importance may be
cell-type specific [4]. During Anaphase
A, spindle microtubule shortening
occurs; here at this time the length,
pole-to-pole, of the spindle is not
increasing, but nonetheless the sister
chromatids are pulled apart by virtue of
a shortening of the microtubules that
are attaching their kinetochores
(k-fibers or k-MTs) to the spindle poles.
This is then followed by a more
dramatic increase in spindle length
(termed Anaphase B). FitzHarris finds
that during meiosis II, mouse eggs
appear to perform Anaphase B ahead
of Anaphase A (Figure 1). So the
questions are: how and why?Themouse eggs studied by FitzHarris
were those that were freshly ovulated
and arrested at metaphase of meiosis II.
These eggs have undergonemeiosis I in
the hours preceding ovulation and only
complete meiosis II following a calcium
signal generatedby the fertilizingsperm.
FitzHarris did not use sperm to activate
the eggs but instead used a common
chemical method involving ethanol.
This change induces a large calcium
rise in the egg cytoplasm [5]. Such
parthenogenetic activation allows more
control of the timing of egg activation.
In the absence of a calcium signal the
egg is metaphase arrested by virtue
of Emi2-induced APC inhibition,
with Emi2 loss being triggered by
calcium-induced CamKII activation — a
process best understood in Xenopus
eggs but which appears to be mostly
conserved in mouse [6,7].
Ethanol-activation of mouse eggs
resulted in a very pronouncedAnaphase
B,whichwasdependenton theplus-end
directedmotor kinesin-5. Thismotor has
previously been implicated in Anaphase
B by virtue of its ability to promote a
sliding apart of microtubules emanating
from opposite poles that are not
attached to kinetochores — so-called
interpolar microtubules (ip-MTs) [8]. In
mouse eggs this kinesin-5 dependent
forceduringmetaphase II arrestappears
countered by the cohesive ties holding
sister chromatids together. This was
nicely shown by either promoting or
preventing loss of sister chromatid
cohesion. During meiotic exit triggered
bycalcium,APCactivation results in loss
of securin, thereby freeing the protease
separase to trigger cutting of the kleisin
componentRec8 (themeiotic equivalent
of Rad21) [9]. Rec8 forms part of the
cohesin complex ring-like structure that
embraces sister chromatid pairs at
metaphase. Thus, FitzHarris blocked
separase activation by using
a degradation-resistant securin mutant,
or promoted separase activation by
antisense morpholino knockdown of
securin. In thecaseofblocking separase
activation, spindle lengthening was not
observeddespite the calcium-activating
signal, and when separase activity was
promoted through securin loss then
dramatic spindle lengthening occurred.
The above presents a simple
mechanical model of Anaphase B in
mouse eggs, in which the tense battle
between ip-MT-based kinesin-5
motors and the locking embrace of
sister chromatids through cohesin
rings is won only when separase
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R155cleaves the Rec8 component of
cohesin. However, it is important to
note that there may be more to it than
this. In budding yeast, separase
activation promotes an increase in its
kinesin-5 motor protein Cin8 [10], and
the experimental design adopted by
the FitzHarris study does not rule out
such a signaling process also being
involved in mouse eggs.
The conclusion that ip-MT-based
sliding movement may initially underlie
chromosome segregation agrees with
previousobservations that kinetochores
arenot required foranaphasemovement
in mouse eggs [11]. Here DNA beads
introduced into eggs by microinjection
undergo anaphase polewardmovement
with similar timing to sister chromatids
despite their lack of kinetochores.
It is also interesting that Caenorhabditis
elegans oocytes also appear to have
developed a kinetochore-free method
of pushing chromosomes apart in the
two meiotic divisions that follow their
fertilization [12]. Here kinetochores are
dispensed with for all of anaphase and
instead chromosomes are segregated
by pushing forces emanating from the
spindle mid-zone.
In the mouse egg the
kinesin-5-driven spindle elongation
emanating from ip-MT sliding is then
followed by Anaphase A. Using
a photoactivatable form of tubulin to
draw by laser a line across the spindle
microtubules and perpendicular to the
axis of the spindle, it was shown that
the majority of the pole–kinetochore
shortening was achieved by
destabilization of k-MTs at their
kinetochores. Anaphase A is described
to occur by so-called Pacman-flux:
Pacman-driven k-MT shortening at the
kinetochore combined with
microtubule loss at the poles [13].
Future studies are therefore needed to
understand which factors are involved
in this Pacman-flux in mouse eggs.
The need to segregate sister
chromatids initially through spindle
lengtheningmay seem odd in a cell that
already possesses a large spindle atmetaphase:w25 mm pole-to-pole in
length in a cell that is 70 mm in diameter.
However, peculiar to rodent eggs is
the orientation of the meiotic spindle,
with the axis of the spindle running
tangential to the plasma membrane.
The spindle is anchored in this
tangential position to the cortex by
nucleation of F-actin, which is
maintained by activation of the Arp2/3
complex [14]. During egg activation,
spindle rotation is needed to produce
the second polar body, but this rotation
event follows, rather than precedes,
anaphase [15]. As such, the initial rapid
lengthening of the meiotic spindle
and associated separation of sister
chromatids in Anaphase B of mouse
eggs may be the most effective route
for extruding a polar body with a
minimum amount of cytoplasmic loss.
By ‘effective’, it is meant that the actual
increase in the spindle length at this
time may push both spindle poles
against the plasma membrane, and
this surface contact then triggers the
process of rotation and cytokinesis.
In the absence of such spindle
lengthening this contact may be
delayed or not be close enough
to trigger abcission, or would have to
pinch off more cytoplasm into the polar
body. If the unusual orientation is at all
behind the timing of Anaphase A and B
in mouse eggs, then it would be
worthwhile replicating the experiments
performed by FitzHarris in eggs such as
those of monkey or human, where the
axis of the spindle is perpendicular to
the plasma membrane, and no spindle
rotation is needed for polar body
extrusion [16]. It remains possible that
rodent eggs have adopted this method
of Anaphase as a consequence of the
unusual orientation of their spindle.
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